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DETAILED ACTION 
Remarks 

1. Claims 1, 2, 4-6 and 10-23 are pending in the application. 

2. The 102(e) rejection is withdrawn. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-2, 4-6 and 10-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kelkar et al. (US 6,489,254) in view of applicant's admitted prior art (hereinafter referred as 
<£ AAPA"). 

In re claims 1-2, 6, 10, 13, Kelkar et al. teach the claimed deposition method capable of 
filling recesses in a substrate, comprising: 

• providing a substrate 12 having recesses 16 between polysilicon gate 14 defining side 
walls and recess bottoms (Fig. 1 ); 

• exposing the substrate 12 to an energized deposition gas comprising a first component 
comprising 03 (i.e. ozone) and a second component comprising TEOS to deposit a 
first layer of a material 20 (undoped silicon oxide) in the recesses 16 (Fig.2) at 
different rates over the side walls and recess bottoms, i.e. by utilizing a high ozone 
ratio for depositing the first layer 20, it would achieve a high surface mobility 
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causing the first layer to despite at recess bottom faster than on the sidewalls due to 
the flow-like characteristic (col.4, lines 4-16); and 
• reducing the ratio of the first component 03 to the second component TEOS (i.e. 

using low ozone ratio,co\A, lines 14-28) to deposit a second layer of the material 30 
(doped silicon oxide, BPSG) over the first layer 20 (Fig.3). 
Kelkar does teach that the second layer of the material 30 (doped silicon oxide, BPSG) is 
deposited over the first layer 20 but does not expressly teach that the second layer 30 is in the 
recess. 

However, Kelkar does suggest the desirability of the teachings on solving the problem of in- 
complete gap filling (col. 1 , lines 47-50 and col. 2, lines 56-59); and further indicates that both 
the first layer of high-ozone dielectric layer 20 and the second layer of low-ozone dielectric 
layer 30 are deposited to adequately fill the gap between small or narrow lines (col. 2, line 65 
through col. 3, line 4). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time the 
invention was made, to recognize that the teachings of Kelkar can be also apply to the situation 
where the first layer 20 is not completely fill the recess and the second layer 30 can be therefore 
completely fill the recess, since Kelkar suggest the desirability of doing so (col. 2, line 65 
through col. 3, line 4). 

In re claims 4 and 14, Kelkar et al. also teach that the reducing step is performed by reducing 
the flow rate of O3 from between about 120g/m3 and about 140g/m3 (col. 3, lines 64-65) to 
between about 70 g/m3 and about 100 g/m3 (col. 4, lines 26-28). 
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In re claim 1 8, Kelkar et al. also teach depositing the first layer 20 to a sufficient thickness to 
fill the reentrant cavities 16 as shown in Fig. 2. 

Jn re claims 5, 1 5 and 22, the selection of the time for the ratio-reducing step is obvious 
because it is a matter of determining optimum process condition by routine experimentation with 
a limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of optimum 
ranges within prior art general conditions is obvious) and In re Boesch, 205 USPQ 215 (CCPA 
1980)(discovery of optimum value of result effective variable in a known process is obvious). 
For example, the time for the ratio-reducing step depends on the aspect ratio of the recess, i.e. the 
higher aspect ratio the longer the time it becomes. In such situation, the applicant must show 
that the claimed time is critical , generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05 III. 

In re claims 12, 19 and 23, the selection of the thickness of the first silicon oxide layer is 
obvious because it is a matter of determining optimum process condition by routine 
experimentation with a limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the 
selection of optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a known 
process is obvious). For example, the thickness of the first silicon oxide may be optimized to a 
desired range so that the first silicon oxide is thick enough to substantially fill the bottom of the 
recess while still keeps the recess open. The open-recess is then filled with the second silicon 
oxide layer, which, in turn, would avoid the formation of voids in the recess. In such situation, 
the applicant must show that the claimed thickness range is critical , generally by showing that 
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the claimed range achieves unexpected results relative to the prior art range. See MP.E.P. 
2144.05 III. 

In re claims 11,16 and 20, Kelkar et al. fail to teach the recesses have sidewall portions 
covered with silicon nitride spacers, and the silicon nitride spacers, the polysilicon gates and the 
other portions of the substrate are covered with a silicon nitride liner. 

However, it would have been obvious to one of the ordinary skill in the art, at the time 
the invention was made, to appreciate that the teachings of Kelkar et al. is an illustrative 
example rather than restrictive; and obvious variations can be made without departing from the 
spirit and scope of the teachings of Kelkar et al (col.4, lines 60-67). For example, one of the 
ordinary skill in the art would have been motivated to apply the teachings of Kelkar et al to any 
situations that needs to fill the recess having a high aspect ratio as shown in AAPA. 

In Fig. 1 , AAPA teaches a structure having the recesses 27 being between polysilicon 
gates 22 and having sidewall portions covered with silicon nitride spacers 24, and wherein the 
silicon nitride spacers 24, the polysilicon gates 22 and the other portions of the substrate are 
covered with a silicon nitride liner 26; and the recesses 27 are filled with the silicon oxide 28. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the time 
the invention was made, to apply the teachings of Kelkar et al. to the AAP A's structure with a 
reasonable expectation of success because it would achieve same results, i.e. capable of filling 
high-aspect-ratio recesses without having voids. 

In re claim 1 7, Kelkar et al. in view of AAPA teach that the silicon nitride liner 26 
comprises reentrant cavities as shown in Fig. 1 of AAPA; and the reentrant cavities are 
smoothened by the first silicon oxide layer of Kelkar et al 
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In re claim 21 , Kelkar et al. in view of AAPA teach that the ratio-reducing step is 
performed by reducing the flow rate of O3, as stated above. 

Response to Arguments 

5. Applicant's arguments have been fully considered but they are not persuasive for te 
reasons as follow. 

Applicant's argument is on the ground that Kelkar does not teach or suggest utilizing a 
second deposited layer to complete filling of a gap or recess that has remained incompletely 
filled following an initial deposition stage. 

Contrary to the arguments, Kelkar does suggest the desirability of doing so because 
Kelkar in col. 2, line 65 through col. 3, line 4 indicates that two dielectric layers (i.e. 20 and 30 
as shown in Fig. 3) provide an ability to adequately filling the gap or recess between narrow 
features to solve the problems of voids 60 in the gap as shown in Fig. 5, 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-Ming Lee whose telephone number is 703-305-7341. The 
examiner can normally be reached on M-F (9:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 703-306-2794. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7382 for regular 
communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 
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